Long-term irrigation of agricultural fields with distillery effluent (DE) may alter the physical, 14 chemical and biological properties of the soil. Microorganisms are critical to the maintenance 15 of soil health and productivity. However, the impact of DE irrigation on activity and 16 taxonomy of soil microorganisms is poorly understood. Here we studied plant-growth-17 promoting (PGP) traits and taxonomic composition of bacterial communities in agricultural 18 soil irrigated with DE in conjugation with irrigation water, using cultivation-dependent and -19 independent methods. Most of the bacterial isolates obtained from DE irrigated soil were 20 found to display PGP traits (phosphate solubilization, siderophore, indolic compounds and 21 ammonia production). Diverse bacterial taxa were found in both culturable bacterial 22 community and 16S rRNA gene clone library, which belonged to bacterial phyla 23 Proteobacteria (Alpha-, Beta-and Gamma-subdivisions), Firmicutes, Actinobacteria, 24 Acidobacteria, Bacteroidetes and Gemmatimonadates. Overall, these results indicate that 25 PGP traits and taxonomic diversity of soil bacterial communities were not severely impacted 26 by DE irrigation.
Introduction 31
Partially treated or untreated anaerobically digested distillery effluent (DE) is mainly 32 discharged in non-judicious manner on to the agricultural lands and in local waterways in 33 India. Distillery effluent is of brown color with high salt levels and has high biological and 34 chemical oxygen demands (BOD = 40,000-50,000 mg L -1 and COD = 80,000-100,000 mg L -35 1 ) [1] . In India, controlled and judicious application of DE in agriculture is considered as one 36 of the viable option to transform industrial waste to value added resource as it contains 37 considerable amounts of both macro-and micronutrients [2, 3, 4, 5] . However, non-judicious 38 application of DE has also been shown to adversely impact the growth and yield of crop 39 plants [6, 7] . 40 41 In an agroecosystem, the nutrient accessibility and productivity is largely depends on soil 42 microorganisms, as they play some vital functions such as nutrient cycling [8] , soil 43 development [9] and organic matter decomposition [10] . Several studies have shown that DE 44 irrigation alters the soil physico-chemical properties [3, 11, 12] , which, in turn, influence the 45 activity and biomass of soil microorganisms [13, 14] . However, the impact of DE irrigation on 46 plant-growth-promoting (PGP) traits and taxonomic composition of soil microbial 47 communities is still poorly understood. Two previous studies have shown that application of 48 industrial effluent to agricultural soils could increase the diversity and catabolic profile of 49 microbial communities [15, 16] . However, these studies only considered pulp and paper mill 50 effluent irrigation. Therefore, it is important to study the impact of DE irrigation on PGP 51 traits and taxonomic composition of soil microbial communities. It is now well documented that only a small proportion (1-5%) of the total soil 54 Triplicate soil samples (1 g) were taken from each core subsample, homogenized in 10 ml of 78 0.85% saline, and serially diluted (10-fold dilution) in the same saline. Aliquots (100 µl) were 79 spread on tryptic soy broth agar medium (TSBA; Difco, USA) and Reasoner's 2A medium 80 (R2A; Difco, USA) plates. Based on morphological differences like shape, size, colour and 81 margin, single colonies were picked at random from the culture plates, purified and 82 maintained on the respective media for further analyses. Bacillus derived genera belonged to phylum Firmicutes (61%) ( Fig. 2a ), followed by 173 9 bacterial genera from Alpha-Beta and Gamma-subdivisions of Proteobacteria (31%), and 174 Actinobacteria (8%) ( Fig. 2a ). Members of the phyla Firmicutes, Proteobacteria and 175 Actinobacteria are commonly reported to dominate in culturable soil bacterial communities 176 [16, 36, 37, 38, 39] . Gemmatimonadates (4%) (Fig. 2b) . Phylogenetic analysis of 16S rRNA gene sequences of 188 these OTUs together with sequences of their nearest relatives is shown in Fig. 3 other abundant bacterial phyla in clone library (Fig. 2b) . Acidobacteria is one of the most Delhi. It is certified that there is no financial/commercial conflicts of interest. 5370.0 BOD (mg L -1 ) 4760.0 COD (mg L -1 ) 28000.0 Organic carbon (mg L -1 ) 154000.0 N (mg L -1 ) 1900.0 P (mg L -1 ) 43.0 K (mg L -1 ) 5736.0 Na (mg L -1 ) 525.0 389 Table 2 . Phylogenetic affiliations of representative bacterial isolates. 
